MUC5AC production is downregulated in NCI-H292 lung cancer cells cultured on type-IV collagen.
Mucus overproduction is an important feature of bronchial asthma. MUC5AC mucin is a major component of mucus and is overproduced in patients with asthma. Although regulation of MUC5AC production has been well investigated, its regulation through the signals from extracellular matrix (ECM) is less clear. In this study, we investigated whether the signals from ECM regulate MUC5AC production in the human lung epithelial cell line NCI-H292. We found that MUC5AC production is downregulated in NCI-H292 cells cultured on type-IV collagen, a major component of ECM, but shows no obvious changes when cultured on type-I collagen or fibronectin. In contrast, MUC5AC production was upregulated on laminin and on reconstituted basement membrane (Matrigel), a complex of ECM components. Antibody-mediated inhibition of integrin beta1-subunit, a major receptor involved in the adherence of cells to type-IV collagen, upregulated the MUC5AC production in NCI-H292 cells, and also in the cells cultured on type-IV collagen. Although the major signaling pathway from integrins is via Src kinase activation, treatment of cells with PP2, a Src kinase inhibitor, did not recover the downregulation of MUC5AC on type-IV collagen. In contrast, on Matrigel, the inhibition of integrin beta1-subunit did not abolish the upregulation of MUC5AC production, but PP2 reduced the upregulation. These results suggest that ECM and an integrin/Src pathway play an important role in the regulation of MUC5AC production in the cell line NCI-H292. The production of MUC5AC is downregulated on type-IV collagen through a Src-independent pathway. In contrast, MUC5AC is upregulated on Matrigel through a Src-dependent pathway in NCI-H292 cells.